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Abstract of JP2002131636 

PROBLEM TO BE SOLVED: To provide a 
projecting lens keeping high resolving pov^er though 
it has such a high viewing angle that a half viewing 
angle is >=40 deg., necessary for the arrangement 
of a color synthesizing optical system and a color 
separating optical system, having long back focus 
and having high telecentricity. SOLUTION: In this 
projecting lens, a first lens group I having negative 
refractive power and a second lens group II having 
positive refractive power are arranged from an 
enlarging side to a reducing side, and an aperture 
diaphragm ST is not provided between the first and 
the second lens groups, then the first lens group I 
has at least one aspherical lens. The focal distance 
(f) of the entire system of the lens, the focal 
distance f1 of the first lens group and the back focus 
Bf set v\4ien a conjugate point on the enlarging side 
is infinity satisfy conditions: (1) 4.5<Bf/f and (2) - 
2.0<f1/f<-1.0. 
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^V*—-)37. : B f y!t5. : 

(1) 4. 5<B f/f 
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u>X^3^<D^S^Sggt : f X ^ 1 l':^X«f(^»,^,iEgf8 : 

:^ . B ft^. *ft= : 

(1) 4. 5<B f /£ 

(2) -2. 0< f i/f <-l. 0 

»i u->Xffifi4Sitft:o^:^ffi^7;^^ix^'U'VXS:^r 

;feBggl: f ip;55, : 

(3) I f / f IP I < O. 15 

[sf 3 1 It*^ 1 * fcl* 2 IS«<Olgttffl U >'X|J::fc 
monVAK ^2 u^Xi¥(ioffi;*c{M<D«,'^.fiJ:g)S^tc:ia 

v-XmSoV^T. 

^lU^'XPli, :*<0®ST;'3Srj^o:«f7;^wvXtE<^ 
S»T;t)S:«fo;!tfy;^.uvX^BAt?-g"ti:. bTrftW 
S#f*Sr«foS^U'>'XSrliaW±*U ±fS»-g-wv 
Xjc*3tt5E • :afsrix<o:«^7;^u>'Xt, djJUrjft-rs 
JS*T* : n f : 

(4) n £ > 1. 6 5 

^m&-r^:Lti:!mkt-rz> wx. 

5 1 1 ~ 4 1 l-SE^WSMffl 1^ 

i^XtC*Jl>T. 

||2W':^XS¥{4» i!^ite< 1 2tfc<?5. lE<r>m^t)^n^ 
u>'XSr:#l., CiibiEwB^^Srl^ow^'XSr, «S/h 

^ : v;5^ : 

(5) v>57 

[tt*« 6 ] it*3g 1 ~ 5 (DffiltO 1 (cfE^wSStffi u 
:/Xtc*3V^T, 

|g2w:^xafro*-r5. jE(OBW;^jSr}$o#u>'X<D. 

(6) n r < 1 . 6 

7 1 Sf 1 ~ 6 (DfiM<o 1 IwfEftroSWffl w 
:^X»;i*3V^r. 

^2u->'Xp{i. ;(f^;^^:/X<^)^'^^Xffilr^v^^tliM 
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1 t -f-^ ^ffl 1/ ^X„ 

[if 8 1 m^m 1 ~ 6 (o^iso 1 \z^m<D&mm u 

^^EU-V-XodilStr^fi-S^.^SgKi : f2p;4^ 
(7) I f /£2p I <0. 1 

10 Iff 9 ] 1-8 (Di£.M<0 1 JC|E«<0^ffl W 

^'XjrioV^-C, 

m2WvXi*Ji, ilg/jNiMiiJjRj::. i!i|/h{B!Hc::*c#v^*^ 
S:t>oiE^:/X, :^u>'X^, jffi/h{Ml3::*:tV''ft^Srt 

OiEuvXSr^b, 

±fB:ftw>'X3Si:^»it:^{l!l<z)IE^>'Xi±, Sis::^ 
u^'X, 

[IS*«1 01 l«*^9fE«oSltffl^>'XtC*3V>T. 
:^uvX3^ii5. t£:^^l!l^w:*:#v^tt^S:fco:ft<^P^'^'X 
20 ■Cfc5Ci:Sr#«i:i-SlSWffli-'i'Xo 

[i»*«l 1] ff*«9fEm<OS»tffl^^Xir*3VNT. 
i^w^-X^^jS, n^^>'^t. wC^Ma^>X©t£:^fi!l 
^J:iEH$i^. ^£:*:^M^-;>c#v^ft^S:torft^>'X•T?«^ 

[O O 0 1 J 
10 0 0 21 

[0 0 0 31 /i*^-et. #-^-*<o^fe®«iSr3£a:u 

40 [0 0 0 41 3«^?SfB7'n v?^>?^T-|i-^lr. fe^J- 

±. ^Mfflui^Xirffi^B^^^'^/KOPB^t^ r^yXAf?A^f> 

[0 0 0 51 Z.<DtLlf). 3«^S:7'n v?zti^^tcfflV> 
50 *V^^<5/^7;*--*;^;!i5i:>Mi:$n-5, Mp^^ 
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[0006] m^B^<^^i^A^h^^^^^m'7^-r^^ 
[0 0 0 71 z<Dtzi^. ftttffluvxii. ±^<o^m 

[000 81 
[0 00 9] 

1 ■iE(Dm9it)^nom2\^>-xmi i irtriau ^ 

U':^xa^«sA«^B*f^. 112 wi^Xi^*SiE<D®W:^)Sr* 

a7^— T-feSo 

[0010] Hi uv-Xp 1 14, />7i< i: 1 1 tfc<o#^3* 
BuvXSrWi-So 

l^^X^^^coS.'^.SgSt : f . H 1 U^XSIro^.^SgBI : 

;^ : B f (4, ^# : 

(1) 4. 5<B f /f 

(2) -2. 0< f i/f <-l. O 

(it*«l) . 

[0 0 1 11 l«*3S2lE«c«)Sttffll'>'X»4, lf*«l 

aDW-vxrod^tc*r-r-5«i.^!e« : fip*^ 

(3) I f /f IP I <0. 15 

[0012] 3 E^wfeltffl u-^-Xji, 1 

43tl4 2fE®<oS*tfflU'>'X(cj3V^T, MPS5t)Sr fH 
2 u>'Xl¥(OS2::*:{M<Dift^€i[fiaa^j JriBB Ufc i Sr 

[0013] ni^j® 4 fE«S(osMffl u-^-xi4, n^m 1 

4^c^4 2*fc»4 3|E«oi&Mffi^'>'X^^*3V^T, Hiw 
xXP^JJ r^roJS^;^S:J^o:if7;^U'VXtiEroJS»T;^J 
SrJ^o;«/7;^v^'XSrBi9-^> U-Cr&<?5®^;^) 
^jtoS^uvXj %:im.U±^t,. ^•S-g-Ui'XtrjJ 
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* : n £ ;55, : 

(4) n f > 1 . 6 5 
Sr?^S-r ^ C i: ?S:#m i -r So 

[00141 5 SEife(^SItffl UV-Xli, |t*« 1 

~4 09^«CD1 {ifE«roSttffl^vXtC*3V^T, H2U 
i^X^755 r/>/j:< i:t>2tfe:(r), lE(Dm9xt)^W'ov->- 
Xj fr^b, ::ixf)jE<:oaSf::^Sritou-^^XSr, ^/hffiil 
*>f>»^fct€:. l#Bi:2#Srou>'XroTs"<»: 
V J*?, : 
;0 (5) V > 5 7 

[0 0 151 m2\^>:^m\tjE<r>mmt)%:f^*^h. a 

So lt*3g6fE«(OgMffll'>'X{4. |f*«l~5<0ffi 

1 ^c|E^wa*^ffi^'^^x^r*3^^T> H2 uv-xafw 

mm-, ni UK : 

(6) n r < 1. 6 

20 [00161 if 7|S«roig#tffl W VXtt, |S*« 1 

~6<^ftS(OHe:i5^o?SMffi^>'Xl'*JV>r. H2U 
i^Xi^dS ^;^7;;^^>-X<D^'^^Xffi^c^V^«J!gS;i5?^^ 

iitmt-rSo 

[0 0 171 is*«8fa«fecDS4tfflu>'Xtt, m^mi 

~6«ottE<^l^^:IE«wSttffi^:xX^r*5^^T. H2^ 

JO #^^Su>'Xj rodii*lw*f-r-5*.^8§ll : fzp^K * 
#: 

(7) I f /f 2p I <0. 1 

[0018] iS*« 9 l2«roS*tffl U>'X|4. If 1 

~8<?3ftE<^i (;::SE«<ogttffi^>'Xtr*3V'>-c, H2 w 

lEuvX. r^u-^^Xs^, i^/h{B!llc:^^v^**SrtjOlEu 
>'Xj ±fEA^>'X^i:^:<75ffi::*:{S!i<OIUVX 

[0 0 19] rro^, :&^>'X^|4 ri£;fc:<Riic::>c#v> 
*^Srto:ft<7?^u:/Xj -efoS;ii:tj-C#-5U (»* 
3®lO) . rMfivi^Xi:, r.wpi!bU'VX(^Sfc:*c{B!lJ3 
ia«$JXs ffi:^c^ll^r:*c^^^**^^to^^^'VXJ xm^ 
-t-Srtt)T-#S (iff*3ai 1) o 

[0 0 2 0] Cl<D^I^<OS:4t^W'>'X»4. gives' 7 

1 u-i^Xll I , S|/h{B!H:CiE(0®5f;t)Srl#oH2 UVXg^ 
I I^EL., fi£:*c{S!l*^?>^JtHl V H2U>'Xaf<Dffi^ 
50 tKD^^i)^ • iEj T-foS fU' h o 7;*-— 
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[0 0 2 1 1 ^fe+t^ (1) li> 3^^^yo'J:r^i'^ 
[0 0 2 2] u->-X^comi^^^^-o^MM^:K^ < V 

[0 0 2 31 BfM^^ r:^#*H:ftj SriSJ^Uoo/N-TP* 

—d' : B f /f (1) <^TPS5:@^St> ^^iv 

[0 0 2 4] — uhn7;i— ;?;;^S^>'X<D rn 
1 u^Xg^i:^2 u^'XI^ctj^^P^PHj Srdt-rsi:. 
^JR<^»,#,Egil : f tc^^f-rs^^y^' : B f O 

Ifctt. mi UVX^ro^S^ffiil: fi «0) t±l5i 
^,^^PS : d SrfflV^T. 

(a) B f/f = l-d/f 1 

v9y*—ti:^ : B f <D^tW::*:#<'S5o 
[0 0 2 5] (2) li, +^^(;:«v^/<s/^'7^— 

: fi/f (2) (T^TPfiSrS^S 

i: , ® 1 u>-X«f<DA<^)a*f;t>;*s,^ $ < T r u h n 

S (2) co±PS^S;t2)i:. ^ 1 ^>'X«froA<?5®*T;^7 

(0 0 2 61 ±fES; (a) 75^b^A-SJ:5i-> %\ V^V 
XS^t||2U>'Xafro±^MI!i : d <i-5i:ftv^ 

^^'X;45:^#</j:i9, — ^lrtf*:>nTV>-5 fu-hoy^ 

^ vX(??ma»lXM«IESra 5 iEw®*T;^)<^ 
Xj SriES-rsct^iSESii'iS. 
[0 0 2 71 ^(OlgWwlfiAf^vXji. miUVXgftc 

^^ffiuvXSr^i6^^i:i::J:?). Wi^w rjEcDESf* 

[0 0 2 81 ^1 uvxprtro^^ffiuvxii, 

[0 0 2 91 L/4»L. 7'7^^5'^ WVX»4. yt^09 

[0 0 3 01 yTMrof$fBr^-:^i^^^^t^^,^r. sit 

[003 1] (3) 14, ^Wmy7:^'^^y^\^'^ 

OT-fc5o : I f/fip (3) 
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[0 0 3 21 ^1, ^2 Wi'X^MJcias^^tSMniK 

[00 33] ii*j®4ia«(7?s*tffi ^:/xcDj: 9 m 

10 1 u-^'X^rtld r^-g-uvXj $r^*?). gl-^ut/X^r 
r^m<^a?i5 2o<D;tf7;^^:^X(^Sgt)-&i:>-itJ T-^ 

•So 

[0 0 3 4] mi l^^XUl^c^^^Ui^Xji, *Vv<s/ 

o- t;6S|ffiL</j:2.<7)T% S-^^^/X^r^^-TSiE • 
{Brncou^^Xt. fd^izz^-rSffi^T^ : n f J Sri. 6 
5 i •? < 1-5 r i:T?. -<s'5'/<-/wfp*s^»clijjp-t- 

-So 

[00 35] u vXCiTJti-^W 

^co^3te^J4, il5V>7"U-fevKy |g 
2 u>'X»rt(Oifig/h{BSJriBg$n^iE«offi»f;t)Sr«FO^ 

i'Xtci>9:*c#<7tto:^i^i'*tf 'btbS;4^ rcDtt, 

[0 0 3 61 -trt?, ii*3S5Ss«romtfflL'>'X-e 

14. ^2 u>'X«lrt<Oii^/h^t'iE«$nfc r/>Vi<i:fc 

(5) ) , f^^*fel|5lM0?«^S^»x.-CV^5o 

[0 0 3 71 (6) 14, «ffi<?35pSttSrfflli*-rS 

[0038] ^ : nr !45 JiRBSrM^-S t , ^ 2 

Ui'XiPrt<7)iE(OJS#f^)Srl^ou>'X(^®^^;4S:*:t < 
Ji:*), -eiXlw#/iV'', L'>'Xffi(7?tt^(4/h$< /iSO 
-c. Wcmm u-vX^D^-y :yx^-yufn(4:^tc:iiAni-5 

[0 0 3 91 r<0«IKrotS*tffl^>'X-C-{4. 02U'>'X 

IgcT-ffliE-r S r t nIt6T-fo«.. 
[0 0 4 01 fS*«7iE«roS«tfflU'>'XT'J4, ^2U 

i^Xf^rtcTJ^^ffiu^-XS:, ;«f7^u>'XroU'VXffi|c 

#^«ffii:U7t f/N-YT'y •> KM^^^^ffiv-i^Xj 

[004 1] ii*«8fB^coSMffi U->'XT-»4. ^ 2 U 
iO vXafrtlc:/7;^^->^'SrW!isi-i:-r-5^3*S^:xXS:ia 
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au (7) i:ms:'r^ztx*^mt 

[0 04 2] ^<9^—^ : I f /f 2p I 

(7) <^-hPfiSrj@x5i:. «.^lggt : f 2p;d5?a*^<fc:tc 

[0 0 4 3] it*^9 7iV^Ul IfSmcOSttfflU^^XT- 

m2U^^X»;55 rjig/h{fflJ:!9IIiJc. aS/J^«c:^#v^ 

X^s, )Sg/J^{M^c::^^v^tt^^toiEl^:/XJ S:*-r5^ 

[0 0 4 4] 

i^m<Dmm<Dmm] sit. MrWffot^mmmmti. 

(gflP^«9 STO®:^b^i:I/&'g^^- ^>Bt^co:/y XAP 
[0 0 4 5] TNdj RXJ^ Tvclj tC<t9. #UVXO*t 

i&tt^u^-X(DS.^.ggii. rp/Noj lip^a^^^-r 

-S*T-<^gEBi. Tb f J fi^^^i {>^y Xi.o/^v^4ft 

[0 0 4 6 1 ^^^ffiOT^^^Ii. 

A. B. C. D. EirLX. il^PCO^ : 

Z = (l/R)-h2/ [i+y- {^_(i_|.K).(i/R)2.h2] +A.h^+B 

•h«-K)-h8+D-hio+E-hi2 

-eSb. ±fER. K. A. B. C. D> ESr^xT^^^ 
[0 0 4 7] 

m2\^^ HJSMi ^^Sttt/>'X<7:>u^-X^S^S:^i-o it 
I. BiP^t^ST. iE(^SSf:^»S:J$o||2 u^^Xpi i 

[0048] f = 10. 5. F/No = 2. 9. a> = 4 

0. 2S. obd = 873. 47. bf = 50. 02 

S R D Nd vd 

1 52.688 3.600 1.65844 50.9 

2 27. 229 7. 428 

3 44.957 5.000 1.49154 57.8 

4 19.755 40.800 

5 -23.504 3.353 1.77250 49.6 

6 -21.443 5.641 

7 -17.164 4.400 1.65844 50.9 



1.69895 



1.74330 
1.59270 

1.83400 
1.48749 

1.58313 

1.80450 
1.52020 

1.51680 

1.83400 



30.1 



49.2 
35.5 

37.3 
70.4 

59.5 

39.6 
52.0 

64.2 

37.3 



(5) 

8 

8 15.910 6.000 

9 -44.104 8.000 

10 oo(g$t)) 0.300 

11 76.916 3.000 

12 12.067 5.238 

13 -95.589 9.800 

14 -487-450 6.000 

15 21.783 9.150 

16 -20.959 0.300 
10 17 -841.689 8.052 

18 -19.403 0.300 

19 -21.441 3.000 

20 370.814 0.140 

21 -78672.130 0.448 

22 54.736 10.049 

23 -27.772 1.000 

24 80. 000 

25 oo 5. 527 

112 4Es.t/ii2 ssii. zf)):^j^'P(Dm±m^i:x:^^ 

[004 9] #f «S 
^4ffi : 

K=-0. 491036. A=-0. 123319 xlO-\ B=-0. 147551 
xio-^ €=-0.421984x10-10^ D=0. 322017 xlO-^^ 
E= -0.148201x10-16 

n 2 1 s (^^>r :/ y 2/ K \^i^:«DmBm<omM) : 

K= -0.61 239 XI 0^3. A=0. 668855x10-5, B=0. 497968 
xlO-8, €=-0.203070x10-10. D=0. 136449x10-12, 
E=-0. 267955x10-15 

30 ^#Aco{!t 

(1) B f /f = 4. 7 6 

(2) fi/f=-l. 94 

(3) I f /f IP I =0. 1 4 

(4) n f = 1. 65 844 

(5) v = 59. 5 

(6) nr = l. 58313 

(4) . (5) <Dm\±. n^t^^^m^<r>^x-m 

t/h^v^ffi^. (6) {±ftt:;*c#iMiIS:^*bT 

V^^o WT<^«•lllfi09^-^3V^TtIRI«l"efo5o 0 8. 9 

Sr^-To S^iaSeti r5 4 6 nm<^e^J ^ LTV^^o 

[00 50] m^m 2 

[005 1] f = 10. 2. F/No = 2. 9. co = 4 
O. 7*. obd = 853. 53. bf = 59. 94 
50 S R D Nd vd 
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1 57.470 3.600 1.65844 50.9 

2 29. 323 8. 236 

3 50.000 5.000 1.49154 57.8 

4 21.857 27.023 

5 -34.624 3.000 1.77250 49.6 

6 -45. 571 33. 682 

7 -17.951 3,000 1.65844 50.9 

8 14.090 6.136 1.69895 30.1 

9 -32.362 4.568 

10 ooi^V)) 5.831 

11 42.882 3.000 1.74330 49.2 

12 11.792 8.011 1.59270 35.5 

13 -26.124 0.922 

14 -20.711 6.000 1.83400 37.3 

15 28.563 8.909 1.49700 81.6 

16 -20.450 0.300 

17 11800.357 8.465 1.48749 70.4 

18 -19.634 0.300 

19 -22.844 3.000 1.80450 39.6 

20 -272.635 0.140 1.52020 52.0 

21 -122.828 0.304 

22 94.236 10.573 1.49700 81.6 

23 -24.588 1.000 

24 oo 80.000 1.83400 37.3 

25 15.474 

[005 2] 

K=-0.593166. A=-0. 105994 XI 0-\ 8=0.247284x1 
0-8^ C=-0. 383224x10-1 ^ D=0. 361 966x1 0"^^ E= 
-0. 148980xlO-i« 

H 2 1 ffi y y K u :y:^<Dmmm (omm) : 

K= -40. 608663. A=0. 668864x10-5, 6=0.128436x10 
-7^ C= -0.202201x10-10. 0=0.693164x10-13. E= 
-0.165116x10-15 

(1) B f /f = 5. 8 6 

(2) fi/f=-l. 95 

(3) I f /f IP I =0. 1 2 

(4) nf = l. 65844 

(5) v = 7 0. 4 

(6) nr = l. 49700 

010. mmm 2 (omtm \^>:^^m^hmx-m 
[0 0 5 3] mmms 

041C. |IJfet?ij3<oSMi^>'X<ou>-X«^S:. EI 21c 

[0054] f = 10. 2. F/No = 2. 9. a> = 4 
1. la. obd = 8 4 1. 5 2. bf = 66. 95 
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U. 44y 
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97. 824 


11.045 


1.49700 


81. 6 




23 


-25.054 


1.000 








24 


oo 


80. 000 


1.83400 


37.3 




25 


oo 


22. 467 







[00 5 5] 

K= -0.584709. A=-0. 103901 x 10-^. 8=0.574548x1 
0-8^ G=-0. 334481X10- 0=0.380006x10*13. E= 
-0. 220860x10-16 

^ 2 1 B (/--Y ^')vY \y:y:«Dm^m<r>^m : 
K=-24.133520. A=0. 638716x10-5 . 8=0.126009x10 
-7^ 0= -0.256845x10-10. 0=0. 678583 x 10" E= 
-0. 961669xlO-i« 

(1) B f /f = 6. 6 O 

40 (2) fi/f=-l. 38 

(3) I f /f IP I =0. 1 2 

(4) nf = l. 74330 

(5) v = 8 1. 6 

(6) nr = l. 49700 

012. 1 3 . 'mm 3 oSStffi u- >'XS:)Bi^J^^I!lTl¥ 

[0 0 5 6] mMmA 

1151C. *lSfi?J4<DSttu>'X<^u>-X«^!feS:. 0 2l;i 

50 [0057] f = 10. 2. F/No = 2. 9. a> = 4 
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1. ISL. obd = 837. 28, bf=68. 70 

S R D Nd vd 

1 62.664 3.600 1.65844 50.9 

2 32.506 7.457 

3 47.174 5.000 1.49154 57.8 

4 24. 443 34. 385 

5 -53.992 3.000 1.77250 49.6 

6 19.392 9.775 1.69895 30.1 

7 -94.188 29.258 

8 -32.067 3.000 1.74330 49.2 

9 42.868 3.667 1.80518 25.5 

10 -469.457 3.102 

11 oo{^y)) 6.108 

12 31.658 3.000 1.74330 49.2 

13 13.649 8.325 1.59270 35.5 

14 -19.578 0.556 

15 -19.075 6.000 1,83400 37.3 

16 25.376 6.704 1.48749 70,4 

17 -54.996 0.362 

18 114.809 9.596 1.49700 81.6 

19 -20.337 0.300 

20 -22.434 3.187 1.80450 39.6 

21 -43.995 0.140 1.52020 52.0 

22 -37.313 0.319 

23 -1118.073 10.157 1.49700 81.6 

24 -25.491 1.000 

25 oo 80.000 1.83400 37.3 

26 oo 24.216 

^2 5ffi^i;^l|2 6Stt. :/y XAP(Offi;*c(afl*3J:TJ5^ 

[0 0 5 8] 

K=-0. 461683, A=-0. 816116x10-5, 6=0.513609x1 
0-8^ C=-0. 341545x10-10. D=0. 386224 x 10' i ^ E= 
-0.194862x10-16 

^ 2 2 ffi (^N^ y y 5/ K >'X(^»tjms (omm) 

K=-l. 797504. A=0. 418090x10-5, 8=0.115048x10 
'\ C=-0. 167059 x 10-1 ^ 0=0.925131x10-13^ E= 
-0.154977x10-15 

(1) B f /f = 6. 7 7 

(2) fi/f=-l. 03 

(3) I f /f ip I =0. 0 9 

(4) nf = l. 69895 

(5) V = 8 1 . 6 

(6) nr = l. 49700 

014, 1 5\z^ M1&M4<o^m u:^XS:fii/hfflaT-fF 

[005 9] 5 
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[0 0 6 0] ^2\y:y^m^(omA^mt^h2^^(D^U 
[00 6 1] f = 10. 2. F/No = 2. 9, a> = 4 
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19 
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^2 4ffi^t/m2 5ffi»*. 'rv:^^p<D&:izm^xx)^m 

[0062] 

m^m : 

K= -0.391352. A= -0.851556x10-5, 8=0.454772x1 
0-8^ C= -0.288305x10- 0=0. 323527 x 10- 1 \ E= 
-0.153315x10-16 
40 ^2 Iffi (/^-ry y ^> KU>^X(D«tflg^co^ffi) : 

K=-1. 437959. A =0. 397248 x 10-5 . 8=0.137357x10 
-\ C= -0.105581X10- 10, 0=0.127601x10-12, E= 
-0.204259x10-15 



50 



(1) 


B f / f = 


6. 8 4 


(2) 


fi/f =- 


- 1 . 0 7 


(3) 


1 f/fip 


1 =0. 0 5 


(4) 


n f = 1 . 


6 9 8 9 5 


(5) 


V = 8 1 . 
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(6) 


n r = 1 . 


4 9 7 0 0 
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016. 1 7^31. |ll60!l5(^Sftffiw>'X&jB&/jNffillT-fF 

(0 0 6 31 nmm^ 

m7\^. |li£OT6(DjS:ttu:/X(7>u>'X«|^S:, 02Jr 

100651 f = 10. 5. F/No = 2. 9. co = 4 

0. obd = 8 70. 00. bf=53. 49 

S R D Nd vd 

1 57.465 3.600 1.65844 50.9 

2 28.337 5.139 

3 38.755 5.000 1.49154 57.8 

4 21.705 19.680 

5 -33.220 3.000 1.77250 49.6 

6 -59.074 34.218 

7 -16.777 3.000 1.65844 50.9 

8 14.209 5.166 1.69895 30.1 

9 -39.964 1.449 

10 0.300 

11 51.250 3.000 1.74330 49.2 

12 12.920 5.375 1.59270 35.5 

13 -85.645 11.362 

14 -318.252 6.000 1.83400 37.3 

15 22.158 8.885 1.48749 70.4 

16 -27.190 0.300 

17 92.053 8.885 1.49700 81.6 

18 -21.445 0.300 

19 -26.133 3.000 1.80450 39.6 

20 -235.287 0.300 

21 230.483 4.100 1.49154 57.8 

22 -129.260 0.300 

23 -397.916 7.639 1.49700 81.6 

24 -27.932 1.000 

25 oo 80.000 1.83400 37.3 

26 «> 9. 000 

®2 5ffi&t)^ii2 6BI1. zf])Xj^^<Dm^m^i.xy^m 

[00661 

^4dB : 

K= -0.605096. A=-0.119305xlO-^ B= -0.101656 
xl0-\ 0= -0.248655x10-^0. D=-0. 299890x1 
0-1 5^ E=0. 280185x10-1 « 

^2 2ffi m^hmt^h 2iicB<om{hu:^x<omA-m 

K= -53.290851. A=0. 190738x10-5, 8=0.903260x10 

0= -0.225838x10-10. D=0. 338009x10-1*. E= 
0. 382932 x10-i« 
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(1) B f /f = 5. 12 

(2) f i/f =-1. 2 9 

(3) I f / f IP I =0. 0 9 

(4) n f = 1. 6 5 8 4 4 

(5) v = 5 7. 8 

(6) nr = l. 49700 

(7) I f /f 2p I =0. 0 6 

018. 19lw. |IJ£M6<7)S#tfflWi^XSrai/hffiy-CfF 

10 [0 0 6 71 ±.\z.mfti%Mm 1-6 (oHkMrn i^:/Xii 

(Pint. i3i:±mt^hmA-m\^m^oxm»:. ^(omisxti 
sri^o^i uvx» I . iE(ommti^n^m2 i^^x* 

I I^iaU. mi. ^2 UVX»PB^lcBBP«Jt) STSr* 
[0 0 6 81 mi \^:^:^mi\^y^'P^S:<thl^(D^^ 

m<Dy<y^y^—:^y^ : B f ^^^^ : 
20 (1) 4. 5<B f /f 

(2) -2. 0< f i/f <-l. 0 

^fflSi-^ (lf*«i) o 

[0 0 6 91 mi i^^Xfi^i rtlc:E«sn:rc*« 

(3) I f /f IP I <0. 15 

S:«Sb (if*«2) . HBPJKt) STfi. m2U:xX» 

[0 0 7 01 *jS£^ji-6{i{srtvt>. mii^v^x^i^t- 

A<^JE*T:^7S:l*o^^y^ u:/Xi:jE<DaST;^S:i^o;^^ 

u^Xj 755it5rj[^iiEa$tv (»J£0« l'-'3, 6T-{il 
tfc. ^lg0»J4. 5-e{i 24S:) . iE-:ft{sm<^;«f^;^U>' 
Xt>dj»l3:*ri-§JgSf^ : n f : 

(4) n f > 1 . 6 5 
^m&VX\^^^ (if*^4) o 

[00 7 11 */c. ^JSM 1 -6 (^SStffl UV-Xfi^Bin 

40 t>. m2 U'>^XB¥rtic:/>/^< tt>2tt<7)IE(OffiSf:^/^l^ 
ou:/X;a5iag$n. SS/h{l!);0^b^;tTl#S. 2#S 
OiEu:/X(7:>T^>-<^ : v;5i5. : 

(5) V > 5 7 

^^Sb (iS*«5) . di^l^^f-rsa^^: n rl:i. 
: 

(6) n r < 1. 6 

[00 7 21 mmm i ~ 5 (t^sm^ i^^-x^^i, m 2 
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MM.^: f 2P«> : 

(7) I f /f 2p I <0. 1 
SrSSSUTV^^ (it*3S8) <, 

[00 73] 02~7»c:^%-f-J:5f-, IIJfefi»Ji~6<DS 
lt^u^X(om2 uvXp I Itt, iHI/h{l!lJ:t)flllc, ^ 

9) o 3ll£Ml'av>L5T?li. ^uvX^ji mi^mK 

14. Hm^y 1 /iV ^ L. 4 r-l4te±ffl!|(7?iE U^X t <^rair^ 
«i,MB^S:*"U IIJS«»J5-e(±t£:*:{l!l<^jEU>'Xi:!St5-& 
*p-frbn-CV>-5 (i»*«10) , lllig0»6T'tt. 
±SE:Su>'XSI4 Wiau^Xi:, z.(Dm^^>-^<r)m 
izm\^wm-^n. te:*c{B!llr:*ctv^ft*S^t)0:^^>'XJ 
T-#^^n-Ci.^-5 (if*«l 1) , 
[0 0 7 4] 

T^w-fei^h y y^-ttSr^-rSS^^^-XSr^mf 

[00 7 51 r W^l^roSltffl i/vXfiiltlr. f^^/-5^ 
/wtS#t« uvXc^rei^fe-^fi^^^^ . &^BS^^^Sr 



[00 7 61 

[laii *^i^<7)sit^i/xs:iftBj-r5EiT-fc5. 
[1112 1 ^jg^yKT^^v-xs^sr^-ria-efeSo 
[III3 1 %mm2(o\y'^xm^^^-rmx-^^o 

[041 lllfe0il3<ou>'Xfl|jE!8;Sr^E-C-*)5. 
[I2I5 1 *lfefiiij4WU'>'X1f^Sr^-t-EI-efc5, 
10 [1216 1 ^JSMSeDUVXIf^^rS^-rm-Cfc^o 

[III7 1 HifeMerou^'XifigSr^-rEl-efc^. 
[0 8 1 mmm 1 t;ii-t-5iiiiS0-eifoio 

[0 9 1 JIlS^Jl irK-r^ilXllKT'foSo 

[01 01 MMm2\z.miri,mMmx'h^. 

[01 11 IIMl0iJ2ir^-t-5ilXM0T-fe5, 

[01 21 iufi0!i3trBgi-5iRii0-efe5» 

[0131 ^ifeM3(::M-r2>i|5tl&0-efcS, 

[0141 nmmA\z.m-r^issLmmxh^o 

(0151 *Jfe0iJ4{;iBI1-^itxM0T*fo5o 

20 [0161 njfefiai 5 irBa-fsJixas-efcSo 
[0171 ^iS«?ij5ic:ra-rs't5iM0"efos, 

[0181 *Jg0iJ6icBii-'5iRII0T-fo5« 

[01 91 306096 trH-rSJCl3l0-efe5o 

[iif-§-<7>SiMl 

I rniu^XS 

I I »2 1'>'XP 

ST iKt) 

p fe-^flft • fe^^ntmro^ y XA 
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